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MAP DISTRIBUTION SYSTEMS, METHODS
AND PROGRAMS

INCORPORAITION BY REFERENC.

L1

This application 1s a National Phase of International Patent

Application No. PCT/JP2007/064041, filed Jul. 9, 2007,
which claims priority of Japanese Patent Application Nos.
2006-189615, filed Jul. 10, 2006, and 2006-189613, filed Jul.
10, 2006. The disclosures of these applications are imncorpo-
rated herein by reference 1n their entirety.

BACKGROUND

1. Related Technical Fields

Related technical fields include map imnformation distribu-
tion systems, methods, and programs that distribute update
information for updating map information from a map infor-
mation distribution center to a navigation device.

2. Related Art

In recent years, a navigation device 1s frequently installed
in a vehicle to execute guidance for driving the vehicle, so as
to make 1t possible for the driver to reach a desired destination
casily. The navigation device 1s a system that 1s capable of
detecting the vehicle’s current position using a GPS recetver
or the like, then obtaining map data that corresponds to the
current position from a storage medium such as a DVD-
ROM, hard disk, or the like, or through a network, and dis-
playing the map data on a liquid crystal display. In addition to
reading the map data that includes the vehicle’s current posi-
tion from the storage medium or the like, drawing a map
image of the area surrounding the vehicle’s current position
based on the map data, and displaying the map 1mage on a
display system, the navigation device displays a superim-
posed vehicle position mark on the map 1image, then scrolls
the map 1image as the vehicle moves or keeps the map 1mage
stationary and moves the vehicle position mark, such that the
driver can tell at a glance the location where the vehicle 1s
traveling.

New roads are built every year all over Japan. As aresult of
such construction, an existing road may be eliminated or the
path of the existing road may be changed. Accordingly, map
data recorded 1n the navigation device must be updated at
somewhat regular time intervals. The updating of map data in
such case may be performed by purchasing a new DVD to
replace an old DVD, writing map data to the hard disk at a
store, or overwriting hard disk content based on map data
distributed from a map information distribution center or the
like.

There are various map information distribution systems
proposed that automatically distribute from a map informa-
tion distribution center to the navigation device update 1nfor-
mation for updating map data recorded in the navigation
device.

For example, the version of the map information currently
held 1n the navigation device may be sent from the navigation
device to a map information distribution center. The map
information distribution system 1s structured such that the
navigation device subsequently recerves update imnformation
for updating map information from the map information dis-
tribution center, and updates the map information based on
the recerved update information. Thereafter, the navigation
device visibly displays an updated section and a non-updated
section, as well as an update timing order, so that these are
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distinguishable (see Japanese Patent Application Publication
No. JP-A-2005-91225, paragraphs [0013] to [0040] and

FIGS. 1 to 3 for an example).

SUMMARY

However, according to the map information distribution
system described above, newly opened expressways and wid-
ening or the like of prefectural roads or the like, for example,
are indistinguishable from other sections. And updated por-
tions of narrow streets around town surrounding the user’s
home are also indistinguishable from, for example, newly
opened national expressways, one- and two-digit national
roads, and the like. This makes updated content difficult to
recognize for the user and makes 1t difficult for the user to
casily confirm the updated content.

Various exemplary implementations of the broad prin-
ciples of the described herein provide map mformation dis-
tribution systems, methods, and programs that, based on
update information a navigation device receives from a map
information distribution center, are capable of making 1t easy
for users to confirm the updated content 1 map information 1s
updated and effectively communicating such content.

Various exemplary implementations provide systems,
methods, and programs that update map information based on
received update information and distribute the update infor-
mation. The systems, methods, and programs send update
request information for requesting the update information of
the map information, receive the update request information,
obtain the update information corresponding to the recerved
update request information, and obtain updated content cor-
responding to the obtained update information. The systems,
methods, and programs assign a score to the updated content
based on factor information corresponding to the obtained
updated content, distribute the update mmformation and the
scored updated content, update the map information based on
the recerved update mformation, and notify a user of the
received updated content based on the scores assigned to the
updated content.

Various exemplary implementations also provide systems,
methods, and programs that update map information based on
received update information and distribute the update infor-
mation to the navigation device. The systems, methods, and
programs send update request information for requesting the
update mformation of the map information, receive the
update request information, and obtain the update informa-
tion corresponding to the recerved update request informa-
tion. The systems, methods, and programs obtain updated
content corresponding to the obtained update information,
assign a score to the updated content based on factor infor-
mation corresponding to the obtained updated content, assign
an order of priority to the respective updated content based on
the scores assigned to the respective updated content; and
distribute the update information and the prioritized updated
content to the navigation device. The systems, methods, and
programs update the map information based on the recerved
update information and notify a user of the navigation device
of the recerved updated content based on the order of priority
assigned to the updated content.

Various exemplary implementations also provide systems,
methods, and programs that update map information based on
received update mformation and distribute the update infor-
mation to the navigation device. The systems, methods, and
programs send update request information for requesting the
update information of the map information to the map infor-
mation distribution center, receive the update request infor-
mation, obtain the update information corresponding to the
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received update request information, and obtain updated con-
tent corresponding to the obtained update information. The
systems, methods, and programs distribute the update infor-
mation and the updated content, update the map information
based on the recerved update information, display a map
whose area to be displayed 1s determined depending on the
received updated content, and notily a user of the navigation
device of the updated content. The systems, methods, and
programs store a preset update point, distribute only the
obtained update mmformation to the navigation device 1if the
updated content obtaining section cannot obtain either
updated content pertaiming to a road of at least a predeter-
mined road category or updated content pertaining to an
object of at least a predetermined scale. The systems, meth-
ods, and programs, 1f the update information only has been
received, update the map information based on the received
update information, and 11 a map area of the update informa-
tion 1s within a predetermined distance from the present
update point, display a map surrounding the present update
point and notily a user of the navigation device that the map
information surrounding the preset update point has been
updated.

Various exemplary implementations also provide systems,
methods, and programs that send update request information
tor requesting the update information of the map information,
receive the update request information, obtain the update
information corresponding to the update request information,
and obtain updated content corresponding to the update infor-
mation. The systems, methods, and programs distribute the
update information and the updated content if at least one of
the updated content pertaining to a road of at least a prede-
termined road category and updated content pertaining to an
object of at least a predetermined scale, distribute only the
update mnformation 1f either updated content pertaining to a
road of at least a predetermined road category or updated
content pertaining to an object of at least a predetermined
scale cannot be obtained, and recerve the update information
and the updated content by the navigation device. The sys-
tems, methods, and programs update the map information
based on the received update information, display a map
whose area to be displayed 1s determined depending on the
updated content received, and notify a user of the updated
content if the update information and the updated content
have been recetved. The systems, methods, and programs
update the map information based on the recerved update
information 1f the update information only has been recerved,
display a map surrounding the preset update point, and notity
a user of the navigation device that the map information
surrounding the preset update point has been updated 11 a map
area of the update immformation 1s within a predetermined
distance from a preset update point.

Various exemplary implementations also provide systems,
methods, and programs that send update request information
for requesting the update information of the map information,
receive the update request information, and obtain the update
information corresponding to the update request information.
The systems, methods, and programs obtain updated content
corresponding to the update information, assign a score to the
updated content based on factor information corresponding to
the updated content, and distribute the update information
and the scored updated content. The systems, methods, and
programs recetve the update information and the scored
updated content, update the map information based on the
update information and notily a user of the recerved updated
content based on the scores assigned to the updated content.

Various exemplary implementations also provide systems,
methods, and programs that send update request information
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for requesting the update information of the map information,
receive the update request information, and obtain the update

information corresponding to the update request information.
The systems, methods, and programs obtain updated content
corresponding to the update information, assign a score to the
updated content based on factor information corresponding to
the updated content, and assign an order of priority to the
respective updated content based on the scores assigned to the
respective updated content. The systems, methods, and pro-
grams distribute the update information and the prioritized
updated content, recerve the update information and the pri-
oritized updated content, update the map information based
on the update information, and notify a user of the recerved
updated content based on the order of priority assigned to the
updated content.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary implementations will now be described with
reference to the accompanying drawings, wherein:

FIG. 11s a block diagram of an exemplary map information
distribution system;

FIG. 2 1s a block diagram of an exemplary navigation
device of the map information distribution system;

FIG. 3 1s an example of a distance priority table stored 1n a
priority database of the map information distribution center;

FIG. 4 1s an example of a road rank priority table stored in
the priority database of the map information distribution cen-
ter;

FIG. 5 1s an example of an updated content priority table
stored 1n the priority database of the map mformation distri-
bution center;

FIG. 6 1s an example of an object notification importance
table stored 1n the priority database of the map information
distribution center;

FIG. 7 1s an exemplary main tlowchart of a map informa-
tion update method 1n the map information distribution sys-
tem;

FIG. 8 15 a sub method of updated content notification 15
processing in FIG. 7;

FIG. 9 1s an example of difference data extracted from a
targeted areca by a CPU of the map imnformation distribution
center,

FIG. 10 1s an example of a road notification information
table created at step 113;

FIG. 11 1s an example of an object notification information
table created at step 113;

FIG. 12 1s an exemplary method for calculating a total
score number of respective notification information related to
roads;

FIG. 13 1s an exemplary method for calculating a total
score number of respective notification information related to
objects;

FIG. 14 1s an example of a prioritized notification informa-
tion table that stores 1n the order of priority respective notifi-
cation information stored in the road notification information
table and the object notification information table;

FIG. 15 1s an example of the display of a liquid crystal
display that communicates updated content of a first priority
among update information related to roads;

FIG. 16 1s an example of the display of the liquid crystal
display that communicates updated content of a first priority
among update information related to objects;

FIG. 17 1s an example of the display of the liquid crystal
display that communicates updating of map information
when only difference data 1s recerved within 80 square kilo-
meters centered on a preset home location;
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FIG. 18 1s an example of the display of the liquid crystal
display that communicates updating of map nformation

when only difference data 1s recerved outside of 80 square
kilometers centered on the preset home location; and

FIG. 19 1s a main flowchart showing map information
update method in the map information distribution system
according to another example.

DETAILED DESCRIPTION OF EXEMPLARY
IMPLEMENTATIONS

An exemplary map information distribution system will be
described 1n detail. FIG. 1 1s a block diagram showing the
map mformation distribution system 1.

As shown 1n FIG. 1, the exemplary map information dis-
tribution system 1 1s basically structured from a navigation
device 2, a map information distribution center 3, and a net-
work 4. The map information distribution center 3 distributes
to the navigation device 2 update information that 1s struc-
tured from updated content and difference data for updating
map information. Furthermore, the navigation device 2 and
the map mformation distribution center 3 are structured so as
to enable the sending and recerving of various information via
the network 4. It should be noted that the structure of the
navigation device 2 will be explained 1n detail later using FIG.
2.

As FIG. 1 also shows, the map information distribution
center 3 includes the following: a server 10; a center-side map
information database 14 that serves as an information storage
unit which 1s connected to the server 10; a navigation update
history database 15; a center-side communications unit 16; an
updated content database 18; and a priority database 19. In
addition, the server 10 includes controller, such as a CPU 11,
a RAM 12, and a ROM 13. The CPU 11 serves as a compu-
tational unit and a control unit that executes an overall control
of the server 10. The RAM 12 1s used as a working memory
when the CPU 11 executes various computational processing.
The ROM 13 stores various control programs for executing
map information update processing or the like, wherein the
CPU 11 extracts difference data from the center-side map
information database 14, based on a request from the naviga-
tion device 2 (to be explained later). The difference data 1s
used for updating map information of a predetermined parti-
tioned region among map information stored in the naviga-
tion device 2 to anew version of map information. In addition,
the CPU 11 extracts from the updated content database 18
updated content that corresponds to the respective difference
data, and distributes such content to the navigation device 2.
Note that a microprocessor unit or the like can be used instead
of the CPU 11.

Also stored and sectioned by version 1n the center-side map
information database 14 1s update map information 17, which
1s created at the map information distribution center 3 and
serves as the underlying map information when updating map
information stored in the navigation device 2. Furthermore,
update information 1s also stored for updating a portion (e.g.,
aregion measuring 80 square kilometers centered on a current
position of a host vehicle or a preset home point) or all of the
current map information stored 1n the navigation device 2 to
the update map information 17. Here, the term “version”
refers to creation time information, and 1s used to identily the
time at which map information was created. By referring to
the version, 1t 1s possible to identily the time at which the map
information was created.

The update map information 17 stored in the center-side
map nformation database 14 also holds various types of
information that i1s required to perform route guidance and
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6

display maps 1n the navigation device 2. Such information
includes, for example, map display data for displaying maps,
intersection data pertaining to each intersection, node data
pertaining to each node point, link data pertaining to each
road (link), which 1s one type of facility, search data for
searching for a route, point-of-interest (POI) data pertaining
to points of interest such as shops and the like, which are one
type of facility, and search data for searching for a location.

Here, the map display data in particular 1s basically parti-

tioned into secondary meshes measuring 10 kilometers by 10

kilometers, and each mesh 1s then further divided 1nto units
that are one-fourth (side length=l%), one-sixteenth (side
length=%4), and one-sixty-fourth (side length=1%) the size of
the basic mesh. The units are established for individual areas
such that the data volume for each unit 1s roughly the same.
The smallest unit 1s the one-sixty-fourth size, which measures
approximately 1.25 kilometers on a side.

The node data include, for example, a branching point on
an actual road (including a four-way intersection, T intersec-
tion, or the like), node point coordinates (position), which are
set at specified intervals according to the radius of curvature
and the like of each road, a node attribute, which indicates
whether the node corresponds to an intersection or other
feature, a connecting link numbers list, which 1s a list of the
link numbers of links that connect to the node, an adjoining
node numbers list, which 1s a list of node numbers of nodes
that are joined to the node via links, data pertaining to the
height (elevation) of the node point, and the like.

The link data include data on each link that makes up a
road. For each road 1n a link, the data indicates, for example,
the road width, slope, cant, bank, road surface conditions,
number of lanes, places where the number of lanes decreases,
places where the road width decreases, railroad crossings,
and the like. For a corner, the data indicates, for example, the
radius of curvature, ntersection, T-intersecting roads,
entrance to and exit from the corner, and the like. For road
attributes, the data indicates, for example, a downhill road, an
uphill road, or the like. For a road type, the data indicates, for
example, an ordinary road, such as a national road, a prefec-
tural road, a narrow street, or the like, or a toll road, such as a
national expressway, a metropolitan expressway, an ordinary
toll road, a toll bridge, or the like. For toll roads, the data also
includes information on access roads (ramps) at expressway
entrances and exits, toll collection points (interchanges), and
the like.

Update information for each road type are partitioned into
units that are one-sixteenth (side length=4) the size of the
secondary meshes measuring 10 kilometers by 10 kilometers,
and measure approximately 2.5 kilometers on a side. These
are divided into the following categories: a highly restricted
road category made up of national expressways, metropolitan
expressways, motorways, ordinary toll roads, and one- and
two-digit national roads; an ordinary road category made up
ol national roads with three or more digits, major local roads,
prefectural roads, and municipal roads; and a narrow street
category made up of narrow streets. The above are respec-
tively stored and controlled by version 1n the update map
information 17.

It should be noted that national expressways, metropolitan
expressways, motorways, ordinary toll roads, and one- and
two-digit national roads will be hereinafter referred to as
highly restricted roads. National roads with three or more
digits, major local roads, prefectural roads, and municipal
roads will be referred to as ordinary roads. Streets such as
those narrower than ordinary roads will be referred to as
narrow streets.
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The search data 1s data that 1s used to search for and display
a route to a set destination. The search data includes cost data,
which 1s used to calculate a search cost and 1s made up of a
cost of passing through a node (hereinafter called *“a node
cost”), a cost of a link that 1s a component of a road (herein-
alter called “a link cost”), and the like. The search data also
includes route display data for displaying a route, which 1s
selected by route searching, on the map on a liquid crystal
display 25.

The POI data includes data pertaiming to points of interest
such as hotels, hospitals, gas stations, parking lots, tourist
facilities, and the like 1n each region, stored along with an 1D
for identitying each point of interest. Note that voice output
data 1s also stored 1n the center-side map information database
14 for the purpose of outputting specified information
through a speaker 26 of the navigation device 2.

At the timing of a request from the navigation device 2, the
map information distribution center 3 updates the map 1nfor-
mation stored 1n the navigation device 2 using the newest
version of the update map imnformation 17 among the update
map information 17 stored in the center-side map information
database 14. Specifically, in the map information distribution
system 1 according to the present example, when there 1s a
request from the navigation device 2 for the distribution of
update map information 17 within a predetermined region,
difference data 1s extracted for updating to the newest version
of the update map information 17. Updating 1s then per-
formed by distributing such difference data to the navigation
device 2. Here, difference data sent to the navigation device 2
may include sending all information that includes newly con-
structed road information for identifying newly constructed
roads 1n the newest version of the update map information 17,
or may also include sending the minimum information
required (only partial update information that includes newly
constructed road information for identifying newly con-
structed roads) for updating the current map information
stored 1n the navigation device 2 to the newest version of the
update map information 17.

Meanwhile, the navigation update history database 15
stores information pertaining to a history of updates up to the
present time of the map information stored 1n the navigation
device 2, as well as a navigation ID for identitying the navi-
gation device 2. The update history more specifically stores
which version of map information 1s being used within a
predetermined section (e.g., within each divided section mea-
suring 2.5 kilometers by 2.5 kilometers) for every link data
and node data structuring the map information. The update
history 1s newly overwritten each time the map information of
the navigation device 2 1s updated.

The updated content database 18 stores coordinate data
indicating a coordinate position of an updated road or point of
interest in the map information corresponding to the respec-
tive difference data that 1s stored for every version in the
update map information 17. The updated content database 18
also stores specific display content (see FIGS. 10 and 11)
that communicates updated content pertaining to the updated
road or point of interest.

The priority database 19 stores a distance priority table 51
(see FI1G. 3), a road rank priority table 52 FIG. 4, an updated
content priority table 33 (see FIG. 5), an object notification
importance table 54 (see FIG. 6), and so on, to be described
later, that are used for determining the priority of updated
content pertaining to a road or point of interest 1n the map
information corresponding to the respective difference data
stored for every version in the update map information 17.

Note that the map information distribution center 3 may be
operated by an 1individual, business, organization, local gov-
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ernment, government-afliliated agency or the like, and may
also be operated by a VICS (registered trademark) center.

Communications systems that can be used as the network 4
include, for example, a local area network (LAN), a wide area
network (WAN), an intranet, a mobile telephone network, a
land-line telephone network, a public communications net-
work, a dedicated communications network, the Internet, and
the like. A communications system can also be used that uses
communications satellite broadcasting or broadcast satellite
broadcasting by a broadcast satellite, digital terrestrial tele-
vision broadcasting, FM multiplex broadcasting, or the like.
A communications system such as a non-stop electronic toll
collection (ETC) system, a dedicated short-range communi-
cation (DRSC) system, or the like that 1s used 1n 1ntelligent
transportation systems (I'TS) can also be used.

Next, the overall configuration of the navigation device 2,
which structures the map imnformation distribution system 1
according to the present example, will be explained using
FIG. 2. FIG. 2 1s an exemplary block diagram of the naviga-
tion device 2.

As shown 1n FIG. 2, the navigation device 2 according to
the present example 1s made up of a current position detection
processing portion 21, a data storage portion 22, a navigation
control portion 23, an operation portion 24, the liquid crystal
display 25, the speaker 26, and a communications unit 27. The
current position detection processing portion 21 detects a
current position of a host vehicle. The data storage portion 22
stores a coordinate position of a preset home point (e.g.,
longitude and latitude) and various types of data. The navi-
gation control portion 23 executes various types of computa-
tional processing based on information that 1s input. The
operation portion 24 recerves operations from the driver. The
liquid crystal display 25 displays information such as maps
and the like for the operator, as well as updated content 1f the
map information has been updated. The speaker 26 outputs
voice guidance pertaining to route guidance. The communi-
cations unit 27 executes communications with an information
center such as a road traific information center and the map
information distribution center 3. Also, a vehicle speed sensor
28 that detects a running speed of the host vehicle 1s con-
nected to the navigation control portion 23.

The current position detection processing portion 21
includes a GPS 31, a geomagnetic sensor 32, a distance sensor
33, a steering sensor 34, a gyroscopic sensor 35 as a direction
detection portion, an altimeter (not shown), and the like. The
current position detection processing portion 21 1s thus
capable of detecting the current host vehicle position, a
vehicle direction, a distance to a target point (for example, an
intersection), and the like.

Specifically, the GPS 31 detects the current host vehicle
position on the Earth, as well as the current time, by recerving
radio signals transmitted from an artificial satellite. The geo-
magnetic sensor 32 detects the host vehicle’s direction by
measuring geomagnetism. The distance sensor 33 detects a
distance or the like between specified positions on the road.
The distance sensor 33 can be, for example, a sensor that
measures a revolution speed of a wheel (not shown) of the
host vehicle and then computes a distance based on the mea-
sured revolution speed, or the distance sensor 33 can be a
sensor that measures acceleration and then computes a dis-
tance by integrating the acceleration twice.

The steering sensor 34 detects the steering angle of the host
vehicle. The steering sensor 34 can be, for example, an optical
rotation sensor or rotation resistance sensor that 1s attached to
a rotating portion of the steering wheel (not shown), an angle
sensor that 1s attached to a wheel, or the like.
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The gyroscopic sensor 35 detects the angle of rotation of
the host vehicle. The gyroscopic sensor 35 can be, for
example, a gas rate gyroscope, a vibration gyroscope, or the
like. The direction of the host vehicle can be detected by
integrating the rotation angle that 1s detected by the gyro-
SCOpIC sensor 35.

The data storage portion 22 includes a hard disk (not
shown), which serves as an external storage system and stor-
age medium, a navigation device-side map information data-
base 37, which 1s stored on the hard disk, and a recording head
(not shown), which reads specified programs and the like and
writes specified data to the hard disk. Note that 1n the present
embodiment, the hard disk 1s used as the external storage
system and storage medium for the data storage portion 22,
but a magnetic disk such as a flexible disk or the like can be
used as the external storage system instead of the hard disk. A
memory card, a magnetic tape, a magnetic drum, a CD, an
MD, a DVD, an optical disk, a magneto-optical disk, a smart
card, an optical card, or the like can also be used as the
external storage system.

Here, the navigation device-side map information database
377 stores navigation map information 38 that1s used for travel
guidance and route searching 1n the navigation device 2 and 1s
subject to updating by the map information distribution cen-
ter 3. Here, the navigation map information 38 1s made up of
various types of information that are required to perform
route guidance and display maps, similar to the update map
information 17. The navigation map information 38 includes,
for example, newly constructed road information for ident-
tying newly constructed roads, map display data for display-
ing maps, itersection data pertaining to each intersection,
node data pertaining to each node point, link data pertaiming
to each road (link), which 1s one type of facility, search data
for searching for a route, point-of-interest (POI) data pertain-
ing to points of interest such as shops and the like, which are
one type of facility, and search data for searching for a loca-
tion. Note that the respective data have already been
explained in detail earlier, so such explanations are omitted
here.

The content of the navigation device-side map information
database 37 1s updated by downloading update information
such as difference data distributed via the communications
unit 27 from the map information distribution center 3.

As shown in FIG. 2, the navigation control portion 23
structuring the navigation device 2 includes internal memory
devices such as a controller, such as a CPU 41, a RAM 42, a
ROM 43, and a flash memory 44. The CPU 41 serves as a
computational unit and a control unit that executes an overall
control of the navigation device 2. The RAM 42 is used as a
working memory when the CPU 41 executes various compu-
tational processing, and stores route data or the like when a
route 1s searched for. The ROM 43 stores control programs, as
well as map information update processing programs (see
FIG. 7 and the like) to be described later that are executed at
engine start-up and at setting of a destination. The flash
memory 44 stores programs read out from the ROM 43. Note
that semiconductor memory, magnetic core, or the like may
be used for the RAM 42, the ROM 43, the flash memory 44,
and the like. Also, a microprocessor unit or the like can be
used instead of the CPU 41 for the computational unit and the
control unait.

In the present example, various types of programs are
stored in the ROM 43, and various types of data are stored 1n
the data storage portion 22. However, it1s also possible to read
the programs, data, and the like from the same external stor-
age system, memory card, or the like and to write the pro-
grams, data, and the like to the flash memory 44. It 1s also
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possible to update the programs, data, and the like by replac-
ing the memory card or the like.

Also, each of the peripheral devices (actuators), that 1s, the
operation portion 24, the liquid crystal display 25, the speaker
26, and the communications unit 27, are electrically con-
nected to the navigation control portion 23.

The operation portion 24 1s made up of a plurality of
operation switches (not shown), such as various types ol keys,
destination setting buttons, and the like, and 1s operated when
the user corrects the current position when starting to drive,
when the user inputs a departure point as a guidance starting
point or a destination as a guidance ending point, when the
user executes a search for information on facilities, and so on.
Based on the switch signals that are output by the pressing or
the like of each switch, the navigation control portion 23
controls the execution of the corresponding types of opera-
tions. Note that a keyboard, a mouse, a bar code reader, a
remote control unit for remote operation, a joystick, a light
pen, a stylus pen, or the like can be used as the operation
portion 24. The operation portion 24 can also be configured as
a touch panel on the face of the liquid crystal display 23.

The liquid crystal display 25 displays updated content of
map information, operation guidance, an operation menu, key
guidance, a guidance route from the current position to a
destination, gmidance information along the guidance route,
traffic information, news, weather forecasts, the time, e-mail,
television programs, and the like. Note that a CRT display, a
plasma display, or the like can be used instead of the liquid
crystal display 25, as can a hologram unit or the like that
projects a hologram onto the front windshield of the vehicle.

The speaker 26 outputs the name of the facility that 1s the
selected destination, voice guidance for driving along the
guidance route, and the updated content of the map informa-
tion, based on instructions from the navigation control por-
tion 23. For example, the guidance may be “Turn right 200
meters ahead at XX intersection,” “National road route XX
has been updated,” or the like. Note that 1n addition to a
synthesized voice, the sounds output from the speaker 26 can
be various sound effects or various types of guidance infor-
mation that are pre-recorded on tape, 1n memory, or the like.

The communications unit 27 1s a communications appara-
tus that executes communications with the map information
distribution center 3. As described later, the communications
umt 27 executes sending and receiving with the map infor-
mation distribution center 3 of difference data with respect to
the newest version of the update map information 17 within a
predetermined region, updated content, and the like. In addi-
tion to the map information distribution center 3, the commu-
nications unit 27 can also recerve, for example, tratfic infor-
mation that 1s made up of various types of information that are
transmitted from a VICS (registered trademark) center or the
like, including congestion information, traific restrictions
information, parking lot information, traific accident infor-
mation, traiffic volume 1n a service area, and the like.

Next, an example of the distance priority table 51 stored 1n
the priority database 19 of the map information distribution
center 3 will be explained based on FIG. 3. FIG. 3 1s an
example of the distance prionity table 51 stored in the priority
database 19 of the map information distribution center 3.

Here, the distance priority table 5 1s used when determining
the priority order of the updated content of difference data,
which will be explained later (see step 114 1n FIG. 7). The
distance priority table 51 stores distance scores correspond-
ing to a distance from a center position of a targeted area
whose map information 1s to be updated to an object such as
a road, point of interest, or the like to be updated, the distance
serving as factor information making up the updated content.
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As shown 1n FIG. 3, the distance priority table 51 1s struc-
tured from the following: “Distance From Center Position™
indicating a distance from the center position of the targeted
areca whose map information is to be updated to an object such
as a road, point of interest, or the like to be updated, and
“Distance Score” indicating a score assigned with respect to
the distance from the center position.

For example, if the distance from the center position 1s less
than 10 square kilometers, then a score of “1”” 1s assigned for
the distance score.

Next, an example of the road rank priority table 52 stored 1n
the priority database 19 of the map information distribution
center 3 will be explained based on FIG. 4. FIG. 4 1s an
example of the road rank priority table 52 stored 1n the prior-
ity database 19 of the map mformation distribution center 3.

Here, the road rank priority table 52 1s used when deter-
mimng the priority order of the updated content of difference
data, which will be explained later (see step 114 in FIG. 7).
The road rank priority table 52 stores road rank scores corre-
sponding to road ranks that indicate the type of road such as
a metropolitan expressway, motorway, and the like, which
serve as factor information making up the updated content.

As shown 1n FIG. 4, the road rank priority table 52 1s
structured from the following; “Road Rank™ indicating the
type of road such as a metropolitan expressway, motorway,
and the like, and “Road Rank Score” indicating a score
assigned with respect to the road rank.

For example, 11 the road rank 1s a metropolitan expressway/
inter-city expressway, then a score of “1” 1s assigned for the
road rank score.

Note that a road rank score 1s not assigned for municipal
roads, narrow streets, and the like that are not included in the
road rank of the road rank priority table 52.

Next, an example of the updated content priority table 53
stored 1n the priority database 19 of the map information
distribution center 3 will be explained based on FIG. 5. FIG.
5 1s an example of the updated content priority table 53 stored
in the priority database 19 of the map information distribution
center 3.

Here, the updated content priority table 53 1s used when
determining the priority order of the updated content of dii-
terence data, which will be explained later (see step 114 1n
FIG. 7). The updated content priority table 33 stores updated
content scores corresponding to road updated content (e.g., a
newly opened road or the like), which serves as factor infor-
mation making up the updated content.

As shown 1n FI1G. 5, the updated content priority table 53 1s
structured from the following: “Road Updated Content” indi-
cating a road newly opened, a toll change, or the like, and
“Updated Content Score” indicating a score assigned with
respect to the road updated content.

For example, 11 the road updated content 1s a newly-opened
route/route extension, then a score of *“1” 1s assigned for the
updated content score.

Note that an updated content score 1s not assigned for road
width expansions, management changes, or the like not
included 1n the road updated content of the updated content
priority table 53.

Next, an example of the object notification importance
table 54 stored in the priority database 19 of the map 1nfor-
mation distribution center 3 will be explained based on FIG.
6. FIG. 6 1s an example of the object notification importance
table 54 stored in the priority database 19 of the map infor-
mation distribution center 3.

Here, the object notification importance table 54 1s used
when determining the priority order of the updated content of
difference data, which will be explained later (see step 114 1n
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FIG. 7). The object notification importance table 34 stores
scores 1ndicating the importance of noftification that 1s
assigned for objects such as new points of interest or the like,
which serve as factor immformation making up the updated
content.

As shown 1n FIG. 6, the object notification importance
table 54 1s structured from the following: “Object Content”™
indicating objects such as new points of interest or the like,
and “Notification Importance” wherein scores are stored that
indicate the importance of notification that 1s assigned for the
object content.

For example, if the object content 1s large (a large commer-
cial facility, etc.), then a score of “1” 1s assigned for the
notification importance. It the object content 1s medium (a
service area, parking area, etc.), then a score of “2”” 1s assigned
for the notification importance. If the object content 1s small
(a movie theater, gas station, etc.), then a score of “3” 1s
assigned for the notification importance.

Next, based on FIGS. 7 to 18, an exemplary map informa-
tion update method will be explained. The exemplary method
may be implemented, for example, by one or more compo-
nents of the above-described system. For example, the exem-
plary method may be implemented by the CPU 41 of the
navigation device and the CPU 11 of the map information
distribution center 3 executing computer programs stored 1n
the ROM 43 and ROM 13, respectively. However, even
though the exemplary structure of the above-described device
may be referenced 1n the description, 1t should be appreciated
that the structure 1s exemplary and the exemplary method
need not be limited by any of the above described exemplary
structure.

FIG. 7 1s a main flowchart showing an exemplary map
information update method that 1s executed by the CPU 41 of
the navigation device 2 and the CPU 11 of the map informa-
tion distribution center 3 1n the map information distribution
system 1 according to the present example, and 1s executed 1n
order to automatically update navigation map information 38
of a navigation device-side map information database 37 at
engine start-up and at setting of a destination, and to subse-
quently report to a user updated content such as newly con-
structed roads or the like added by updating the navigation
map information 38. FIG. 8 1s a sub flowchart showing sub
method of updated content notification processing in FIG. 7.

As shown in FIG. 7, first, at step (hereinatiter abbreviated to
“S”) 11, 1f an ignition switch has been turned ON and the
engme 1s started, 1.e., if an accessory (ACC) 1s turned ON and
there 1s power to the navigation device 2, then the CPU 41 of
the navigation device 2 reads out coordinate data for a home
point (e.g., the longitude and latitude of the home point,
which 1s hereinafter referred to as a “preset home location™)
that has been set 1n advance 1n the data storage portion 22,
since no destination has been set yet. Such coordinate data for
the preset home location 1s stored 1in the RAM 42 as coordi-
nate data to be sent to the map information distribution center
3. Also, the CPU 41 reads out a home flag from the RAM 42
and sets the home flag to ON, 1.e., assigns “1” for the home
flag, and again stores the home flag in the RAM 42. Next, the
CPU 41 reads out the coordinate data indicating the preset
home location and the home tlag from the RAM 42, and sends
a navigation ID 1dentifying the navigation device 2, 1n addi-
tion to the coordinate data and the home flag, to the map
information distribution center 3.

I a destination has been set via the operation portion 24,
then at S11, the CPU 41 of the navigation device 2 stores the
coordinate data for the destination in the RAM 42. Also, the
CPU 41 reads out the home flag from the RAM 42 and sets the

home flag to OFF, 1.e., assigns “0” for the home flag, and
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again stores the home flag 1n the RAM 42. Next, the CPU 41
reads out the coordinate data of the destination from the RAM
42, and the home flag from the RAM 42. The CPU 41 then
sends a navigation ID identifying the navigation device 2, 1n
addition to the coordinate data and the home flag, to the map
information distribution center 3.

Meanwhile, as shown 1n FIG. 7, 1if at S111 the CPU 11 of
the map mformation distribution center 3 recerves the navi-
gation ID 1dentifying the navigation device 2, as well as the
coordinate data and the home flag sent from the navigation
device 2 via the center-side communications unit 16, then the
CPU 11 stores the navigation 1D, the coordinate data, and the
home flag in the RAM 12. Next, the CPU 11 reads out the
coordinate data and the home flag again from the RAM 12. If
the home flag 1s “1,” then a first region centered on the coor-
dinate data (in the present example, a region centered on the
coordinate data and measuring approximately 80 square kilo-
meters) 1s set as a targeted area for which difference data 1s
extracted. In other words, the first region centered on the

preset home location 1s set as the targeted area for which
difference data 1s extracted.

On the other hand, i1f the CPU 11 reads out the coordinate
data and the home flag again from the RAM 12 and the home
flag 1s “0,” then a second region centered on the coordinate
data (1n the present example, a region centered on the coor-
dinate data and measuring approximately 10 square kilome-
ters) 1s set as the targeted area for which difference data 1s
extracted. In other words, the second region centered on the
destination 1s set as the targeted area for which difference data
1s extracted.

Next at S112, the CPU 11 reads out the navigation 1D
recerved at S111 from the RAM 12. The CPU 11 also reads
out information pertaining to the update history of the navi-
gation device 2 regarding the targeted area set at S111 from
the navigation update 15 history database 15. Next, the CPU
11 extracts the current versions within each section of the
targeted area (e.g., within sections measuring approximately
2.5 kilometers by 2.5 kilometers) 1n the navigation device 2,
which are then stored in the RAM 12. The CPU 11 subse-
quently extracts difference data, 1.e., data that 1s different
between the newest version and the current version in the
navigation device 2, which are also then stored in the RAM
12.

Here, an example of extracted difference data will be
explained based on FI1G. 9. FIG. 9 15 an example of difference
data extracted from a targeted area by the CPU 11 of the map
information distribution center 3.

As shown 1n FIG. 9, at S111 the CPU 11 sets respective
sections B to E of the map information as the targeted area for
which difference data 1s extracted. Next, the CPU 11 reads out
the navigation ID from the RAM 12, and reads out informa-
tion pertaining to the update history of the navigation device
2 from the navigation update history database 15. The current
version information for the respective sections B to E 1s then
stored 1n the RAM 12. Namely, the current version (Ver) of
the navigation map information 38 of the navigation device 2
in the targeted area 1s stored in the RAM 12, wherein the map
information for the section B 1s a version 2, the map informa-
tion for the respective sections C and D 1s a version 1, and the
map information for the section E 1s the version 2.

Next, the CPU 11 reads out the map information of the
newest version ( Ver) for the respective sections B to E from
the update map information 17, and extracts the difference
data. Namely, for the difference data for the section B, the
CPU 11 extracts the difference data of a version 3 and stores
the difference data in the RAM 12. For the difference data for

the section C, the CPU 11 extracts the difference data of the
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version 2 and the version 3 and stores the difference data in
the RAM 12. For the difference data for the section D, the
CPU 11 extracts the difference data of the version 2 and stores
the difference data in the RAM 12. For the difference data for
the section E, the CPU 11 extracts the difference data of the
version 3 and stores the difference data in the RAM 12.

Subsequently at S113, the CPU 11 reads out from the
updated content database 18 the coordinate data indicating
the coordinate position of a road or point of interest that was
updated 1n the map information corresponding to the respec-
tive extracted diflerence data, as well as specific display con-
tent that communicates updated content pertaining to the
updated road or point of interest. The CPU 11 then creates a
road notification information table 61, which 1s a list of noti-
fication information pertaining to roads, and an object notifi-
cation information table 62, which 1s a list of notification
information pertaining to objects, and stores the tables 1n the
RAM 12.

Here, the road notification information table 61, which is a

list of notification information pertaining to roads, will be
explained based on FI1G. 10. FIG. 10 1s an example of the road
notification information table 61, which is a list of notification
information pertaining to roads, created at step 113 of FIG. 7.

As shown i FIG. 10, the road notification information
table 61 1s structured from the following: “Section™ indicating
the respectlve sections of the targeted area, “Ver” indicating
the version of difference data for the respective sections,
“Coordinates”™ indicating the coordinate position of an end-
point or a midpoint of an updated section of an updated road
in map information corresponding to the respective differ-
ence data of the respective versions, and “Specific Display
Content” indicating notification content pertaining to the
updated road.

For example, if the coordinate position of an endpoint or a
midpoint of the updated section of the updated road in map
information correspondmg to the difference data of version 3
of the section B 15 (X2, Y2), then in the road notification
information table 61 “B” 1s stored 1n “Section’™; “3” 1s stored
in “Ver”; and “(X2, Y2)” 1s stored in “Coordinates.” For
“Specific Display Content™ 1n the road notification informa-
tion table 61, specific display content pertaining to the road
and corresponding to the difference data of version 3 of the
section B 1s read out from the updated content database 18 and
stored. Namely, “XX motorway: toll between YY and ZZ has
been eliminated™ 1s stored.

Next, the object notification information table 62, which 1s
a list of notification information pertaiming to objects will be
explained based on FIG. 11. FIG. 11 1s an example of the
object notification information table 62, which 1s a list of
notification information pertaining to objects, created at step
113 of FIG. 7.

As shown 1 FIG. 11, the object notification information
table 62 1s structured from the following: “Section” indicating
the respectlve sections of the targeted area, “Ver” indicating
the version of difference data for the respective sections,
“Coordinates” 1indicating the coordinate position of an
updated object in map information corresponding to the
respective difference data of the respective versions, and
“Specific Display Content” indicating notification content
pertaining to the updated object.

For example, 11 there are two updated objects in map infor-
mation corresponding to the difference data of version 3 of
the section B and the respective coordinate positions are
(X12,Y12) and (X13, Y13), then in the object notification
information table 62 “B is stored for both 1n “Section™; *“3” 1s
stored for both 1n “Ver”; and “(X12,Y12)” and “(X13,Y13)”

are stored 1n “Coordinates.” For “Specific Display Content™
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in the object notification information table 62, specific dis-
play content pertaining to the object corresponding to the
difference data of version 3 of the section B 1s read out from
the updated content database 18 and stored. Namely, “XX
service area has been added” and “YY junction has been
added” are stored.

Next at S114, the CPU 11 reads out the road notification
information table 61 from the RAM 12. The CPU 11 reads out
the road rank score and the updated content score in the
respective notification information based on the respective
specific display content, which communicates the updated
content pertaining to roads, from the road rank priority table
52 and the updated content priority table 53 stored in the
priority database 19, and stores these 1n the road notification
information table 61. In addition, the CPU 11 reads out the
coordinate data stored 1n the RAM 12 at S111, and calculates
the distance from the coordinate data, 1.e., the center position
of the targeted area, to the coordinates 1n the respective noti-
fication information. The CPU 11 then reads out the distance
score corresponding to the distance from the distance priority
table 51 stored in the priority database 19, and stores this in
the road notification information table 61.

For example, as shown 1n FIG. 10, if the specific display
content corresponding to the difference data of version 3 of
the section B 1n the road notification information table 61 1s
the notification information of “XX motorway,” then a score
of “1” 1s read out as the road rank score from the road rank
priority table 52, and stored 1n the road notification informa-
tion table 61. Also, 11 the specific display content correspond-
ing to the difference data of version 3 of the section B 1n the
road notification information table 61 1s the notification infor-
mation “toll betweenYY and ZZ has been eliminated,” then a
score of “2” 1s read out as the updated content score from the
updated content priority table 53, and stored in the road
notification information table 61. Furthermore, 1f the coordi-
nates corresponding to the difference data of version 3 of the
section B 1n the road notification information table 61 1s the
notification information of “(X2, Y2),” then the coordinate
data stored inthe RAM 12 at S111 1s read out, and the distance
from the coordinate data to (X2, Y2) 1s calculated. If the
distance 1s less than 10 square kilometers from the center
position of the targeted area, then a score of ““1” 1s read out as
the distance score from the distance priority table 31, and
stored 1n the road notification information table 61.

Note that there may be cases where the respective notifi-
cation information, road rank score and updated content
score, which are based on the respective specific display
content that communicates updated content pertaining to
roads 1n the road notification information table 61, cannot be
read out from the road rank priority table 52 and the updated
content priority table 33 stored 1n the priority database 19. In
such cases, the CPU 11 judges the priority of the notification
information as low and deletes such notification information
from the road notification information table 61. Therefore,
updated content pertaining to municipal roads and narrow
streets, as well as notification information pertaining to road
width expansions, management changes, or the like are
deleted from the road notification information table 61.

Also at S114, the CPU 11 reads out the object notification
information table 62 from the RAM 12. The CPU 11 reads out
the notification importance i the respective notification
information based on the respective specific display content,
which communicates the updated content pertaining to
objects, from the object notification i1mportance table 54
stored 1n the priority database 19, and stores these in the
object notification mnformation table 62. In addition, the CPU
11 reads out the coordinate data stored 1n the RAM 12 at
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S111, and calculates the distance from the coordinate data,
1.€., the center position of the targeted area, to the coordinates
in the respective notification iformation. The CPU 11 then
reads out the distance score corresponding to the distance
from the distance priority table 51 stored in the priority data-
base 19, and stores this 1n the object notification information
table 62.

For example, as shown 1n FIG. 11, i1 the specific display
content corresponding to the difference data of version 3 of
the section B 1n the object notification information table 62 1s
the notification information of “XX service area.” then a score
of “2” 1s read out as the notification importance {from the
object notification importance table 54, and stored in the
object notification information table 62. Furthermore, if the
coordinates corresponding to the difference data of version 3
ol the section B 1n the object notification information table 62
1s the notification information of “(X12,Y12),” then the coor-
dinate data stored 1n the RAM 12 at S111 1s read out, and the
distance from the coordinate data to (X12,Y 12) 1s calculated.
If the distance 1s 10 square kilometers to less than 60 square
kilometers from the center position of the targeted area, then
a score of “2” 1s read out as the distance score from the
distance priority table 51, and stored 1n the object notification
information table 62.

There may be cases where the respective notification infor-
mation of notification importance, which are based on the
respective specific display content that communicates
updated content pertaining to objects in the object notification
information table 62, cannot be read out from the object
notification importance table 54 stored 1n the priority data-
base 19. In such cases, the CPU 11 judges the priority of the
notification information as low and deletes such notification
information from the object notification information table 62.
Theretfore, notification information that pertains to updated
content pertaining to small restaurants, diners, or the like are
deleted from the object notification information table 62.

Thereafter at S115, the CPU 11 determines the priority
order of the respective notification information pertaining to
updated roads and points of interest 1n the map information
corresponding to the respective extracted difference data,
based on the road notification information table 61 and the
object notification information table 62. The CPU 11 then
creates a prioritized notification information table 63 as
exemplified in FIG. 14, and stores this in the RAM 12. Note
that 1n the present example, the priority order of notification
information pertaining to roads 1s set higher than the priority
order of notification information pertaining to objects (points
of interest) (see FI1G. 14).

Based on FIGS. 12 and 14, a method for determining the
priority order of the respective notification information per-
taining to roads stored in the road notification information
table 61 will be explained. The exemplary method may be
implemented, for example, by one or more components of the
above-described system. For example, the exemplary method
may be implemented by the CPU 41 of the navigation device
and the CPU 11 of the map information distribution center 3
executing computer programs stored i the ROM 43 and
ROM 13, respectively. However, even though the exemplary
structure of the above-described device may be referenced 1n
the description, 1t should be appreciated that the structure 1s
exemplary and the exemplary method need not be limited by
any of the above described exemplary structure.

As shown 1n FIG. 12, first, the CPU 11 reads out the
respective score numbers for the road rank scores, the updated
content scores, and the distance scores of the respective noti-
fication information pertaining to roads, which are stored 1n
the road notification information table 61. The respective
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score numbers are squared and added together to calculate
total score numbers, which are stored in the RAM 12.

The CPU 11 then extracts notification information whose
specific display content relates to the new construction or
extension of roads from the road notification iformation
table 61, and sorts the total score numbers 1n a descending
order of priority so that the notification information with the
smallest total score number comes first. Thereafter, 1n the
prioritized notification information table 63 stored in the
RAM 12, “Road” 1s stored 1n “Category’’; the sorted order 1s
stored 1n “Order of Priority”; and the specific display content
of the respective notification information 1s stored in the
sorted order.

Next, the CPU 11 extracts notification information whose
specific display content relates to tolls from the road notifi-
cation information table 61, and sorts the total score numbers
in a descending order of priority so that the notification infor-
mation with the smallest total score number comes first.
Thereatter, 1n the prioritized notification information table 63
stored in the RAM 12, ““Toll” 1s stored 1n “Category” after the
“Road” notification information; the sorted order, which con-
tinues the order of the “Road” notification information, 1s
stored 1n “Order of Priority”; and the specific display content
of the respective notification information 1s stored in the
sorted order.

For example, as shown in FIG. 14, the specific display
content whose order of priority 1s “1” and whose category 1s
“Road” 1n the prioritized notification information table 63
stores the specific display content of “AA expressway: CC
interchange to BB interchange has been updated,” which
corresponds to the difference data of version 3 of the section
E and whose total score number 1s a score of “6” 1n the road
notification information table 61 shown 1n FI1G. 10. Also, the
specific display content whose order of priority 1s “3” and
whose category 1s “Toll” in the prioritized notification 1nfor-
mation table 63 stores the specific display content of “XX
motorway: toll between YY and Z7Z has been eliminated,”
which corresponds to the difference data of version 3 of the
section B and whose total score number 1s a score o1 “6” in the
road notification information table 61.

Next, based on FIGS. 13 and 14, a method for determining,
the priority order of the respective notification information
pertaining to objects stored in the object notification informa-
tion table 62 will be explained. The exemplary method may
be implemented, for example, by one or more components of
the above-described system. For example, the exemplary
method may be implemented by the CPU 41 of the navigation
device and the CPU 11 of the map information distribution
center 3 executing computer programs stored in the ROM 43
and ROM 13, respectively. However, even though the exem-
plary structure of the above-described device may be refer-
enced 1n the description, it should be appreciated that the
structure 1s exemplary and the exemplary method need not be
limited by any of the above described exemplary structure.

As shown in FIG. 13, first, the CPU 11 reads out the
respective score numbers for the notification importance and
the distance scores of the respective notification information
pertaining to objects, which are stored in the object notifica-
tion information table 62. The respective score numbers are
squared and added together to calculate total score numbers,
which are stored in the RAM 12.

The CPU 11 then sorts the total score numbers of the
respective notification information of the object notification
information table 62 1n a descending order of priority so that
the notification information with the smallest total score num-
ber comes first. Thereaiter, 1n the prioritized notification
information table 63, “Object” 1s stored 1n “Category” after
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the “Toll” notification information; the sorted order, which
continues the order of the “Toll” notification information, 1s
stored 1n “Order of Priority™; and the specific display content
of the respective notification information 1s stored in the
sorted order.

For example, as shown 1n FIG. 14, the specific display
content whose order of priority 1s “6” and whose category 1s
“Object” 1 the prioritized notification information table 63
stores the specific display content of “ZZ7 facility has been
added,” which corresponds to the difference data of version 2
of the section C and whose total score number 1s a score of “2”
in the object notification information table 62 shown 1n FIG.
11.

Next at S116, the CPU 11 reads out the navigation 1D
stored inthe RAM 12 at S111. From the RAM 12, the CPU 11
reads out the difference data for the targeted area stored 1n the
RAM 12 at S113 and the prioritized notification information
table 63 created at S115, and sends these to the navigation
device 2 that corresponds to the navigation ID. Note that1f the
prioritized notification information table 63 1s not created at
S115, then the CPU 11 reads out from the RAM 12 only the
difference data for the targeted area stored 1n the RAM 12 at
S113, and sends the difference data to the navigation device 2.

In addition, the CPU 11 changes the current versions of the
respective sections in the targeted area of the navigation
device 2 that are stored 1n the navigation update history data-
base 15 to the newest versions, and subsequently ends the
processing.

Meanwhile, as shown 1n FIG. 7, at S12 the CPU 41 of the
navigation device 2 may receive the difference data for the
targeted area (which measures 80 square kilometers centered
on the preset home location or 10 square kilometers centered
on the destination) and the prioritized notification informa-
tion table 63 from the map information distribution center 3
via the communications unit 27. In such case, the CPU 41
stores the difference data and the prioritized notification
information table 63 in the RAM 42.

Subsequently at 513, the CPU 41 reads out the received
difference data from the RAM 12 and updates the map infor-
mation for the targeted area of the navigation map iforma-
tion 38 to the newest version of map information.

Then at S14, the CPU 41 executes sub processing (see FI1G.
8) for updated content notification processing that will be
described later, and ends the processing.

Next, based on FIG. 8, sub processing for updated content
notification processing will be explained. The exemplary
method may be implemented, for example, by one or more
components of the above-described system. For example, the
exemplary method may be implemented by the CPU 41 of the
navigation device and the CPU 11 of the map information
distribution center 3 executing computer programs stored 1n
the ROM 43 and ROM 13, respectively. However, even
though the exemplary structure ofthe above-described device
may be referenced 1n the description, 1t should be appreciated
that the structure 1s exemplary and the exemplary method
need not be limited by any of the above described exemplary
structure.

As shown 1n FIG. 8, at S21 the CPU 41 executes determi-
nation processing that determines whether the priorntized
notification imformation table 63 was received and stored in
the RAM 42 at S12. I the prioritized notification information
table 63 1s stored 1n the RAM 42 (YES at S21), then the CPU
41 proceeds to the processing at S22. At S22, the CPU 41
reads out the received prioritized notification information
table 63 from the RAM 42. Then, the CPU 41 executes deter-
mination processing that determines whether “Road” or
“Toll” 1s stored 1n “Category” of the prioritized notification
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information table 63, 1.e., determines whether update infor-
mation with a high utility value pertaining to roads 1s included
in the recerved difference data.

If “Road” or “Toll” 1s stored 1n “Category’ of the priori-
tized notification information table 63, 1.e., 1f there 1s updated
content pertaining to roads (YES at S22), then the CPU 41
proceeds to the processing at S23. At S23, the CPU 41 reads
out the specific display content whose order of priority 1s first
in the prioritized notification information table 63, and dis-
plays a map that contains all of the updated section of the
navigation map information 38 (e.g., a map whose range
includes the updated section with roads that have been newly
opened or whose tolls have been eliminated) which 1s appli-
cable to the specific display content on the liquid crystal
display 25. In addition to displaying the specific display con-
tent on the liquid crystal display 25, the CPU 41 communi-
cates updated content with a high utility value to the user. The
CPU 41 subsequently ends the sub processing and returns to
the main tlowchart.

For example, as shown 1n FIG. 15, if the specific display
content whose order of priority 1s “1” and whose category 1s
“Road” 1n the prioritized notification information table 63 1s
“AA expressway: CC interchange to BB interchange has been
updated,” then the CPU 41 reads out the updated map infor-
mation for “AA expressway: CC interchange to BB inter-
change has been updated™ from the navigation map informa-
tion 38. The CPU 41 then displays a map that contains all of
a road 72 between the CC mterchange and BB interchange of
an AA expressway 71 on the liquid crystal display 25. The
road 72 between CC imterchange and BB interchange 1s also
displayed as raised to be distinguishable from other portions.
At the same time, the CPU 41 displays the specific display
content “AA expressway: CC interchange to BB interchange
has been updated” at the lower end of the liquid crystal
display 25 to report the specific updated content. Note that the
specific display content “AA expressway: CC interchange to
BB interchange has been updated” may be orally reported via
the speaker 26. Also, the color, brightness, or the like of the
road 72 between CC interchange and BB interchange may be
changed so as to be displayed in a distinguishable manner.

Thus, the user can find out that the AA expressway between
CC mterchange and BB interchange, which 1s within a region
measuring 80 square kilometers centered on the preset home
location or within a region measuring 10 square kilometers
centered on the destination, has been newly opened.

Meanwhile, 11 “Road” or ““Toll”” 1s not stored 1n “Category™
ol the prioritized notification information table 63 at S22, 1.¢.,
if only “Object” 1s stored 1n “Category” (NO at S22), then the
CPU 41 proceeds to the processing at S24. At S24, the CPU
41 reads out the specific display content whose order of
priority 1s first in the prioritized notification information table
63, and displays a map that contains all of the object appli-
cable to the specific display content (e.g., a map whose range
includes objects such as newly opened service areas (SA) and
large commercial facilities) on the liquid crystal display 25.
In addition to displaying the specific display content on the
liquad crystal display 25, the CPU 41 communicates updated
content with a high utility value to the user. The CPU 41
subsequently ends the sub processing and returns to the main
flowchart.

For example, as shown 1n FIG. 16, if the specific display
content whose order of priority 1s “1” and whose category 1s
“Object” 1n the prioritized notification information table 63 1s
“W service area has been added to XX expressway,” then the
CPU 41 displays a map that contains all oTaYY service area
(SA) 75 newly opened on an XX expressway 74 on the liquad
crystal display 25. The W service area 75 1s also displayed as
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raised to be distinguishable from other portions. At the same
time, the CPU 41 displays the specific display content “W
service area has been added to XX expressway’ at the lower
end of the liquid crystal display 25 to report the specific
updated content. Note that the specific display content “YY
service area has been added to XX expressway” may be orally
reported via the speaker 26. Also, the color, brightness, or the
like of the YY service area 75 may be changed so as to be
displayed 1n a distinguishable manner.

Thus, the user can find out that the W service area on the
XX expressway, which 1s within a region measuring 80
square kilometers centered on the preset home location or
within a region measuring 10 square kilometers centered on
the destination, has been newly opened.

On the other hand, 11 the prioritized notification informa-
tion table 63 1s not stored in the RAM 42 at S21, 1.e., 1 only
difference data 1s received from the map information distri-
bution center 3 (NO at S21), then the CPU 41 proceeds to the
processing at S25. At S25, the CPU 41 reads out the coordi-
nate data of the preset home location (e.g., longitude and
latitude) serving as an update point from the data storage
portion 22. The CPU 41 then executes determination process-
ing that determines whether the section in the recerved dii-
terence data 1s update imnformation for updating a section
within 80 square kilometers centered on the preset home
location.

If the recerved difference data 1s update mmformation that
updates a section within 80 square kilometers centered on the
preset home location (YES at S25), then the CPU 41 proceeds
to the processing at S26. At S26, the CPU 41 reads out the
coordinate data of the preset home location again and displays
a map surrounding the preset home location (e.g., a map
measuring 2.5 square kilometers centered on the preset home
location) that serves as a map surrounding the update point on
the liqud crystal display 25. After displaying a notification
indicating that the map information surrounding the preset
home location has been updated on the liquid crystal display
25, the CPU 41 subsequently ends the sub processing and
returns to the main tlowchart.

For example, as shown 1n FIG. 17, 11 the recerved differ-
ence data 1s update information that updates a section within
80 square kilometers centered on the preset home location
(YES at S23), then the CPU 41 displays a map 76 measuring,
2.5 square kilometers that 1s centered on the preset home
location on the liquid crystal display 25, and displays a home
mark 77 that indicates the preset home location on the liquid
crystal display 25. At the same time, the CPU 41 displays
“Home surrounding information has been updated” at the
lower end of the liquid crystal display 25 to report that the
map information for a section within 80 square kilometers
centered on the preset home location has been updated. Note
that “Home surrounding information has been updated” may
be orally reported via the speaker 26.

Thus, the user can find out that map information pertaining,
to municipal roads, narrow streets, and the like surrounding
the preset home location has been updated.

On the other hand, 11 the received difference data 1s update
information that updates a section outward 80 square kilome-
ters centered on the preset home location, 1.¢., 1f the received
difference data 1s update information that updates a section
within 10 square kilometers centered on a destination and

more than 80 kilometers away from the preset home location
(NO at S25), then the CPU 41 proceeds to the processing at

S27. At S27, the CPU 41 displays an overall map of Japan
serving as a map whose range 1s based on units of adminis-
trative areas on the liquid crystal display 25. After displaying,
a notification indicating that the navigation map information
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38 has been updated on the liquid crystal display 25, the CPU
41 subsequently ends the sub processing and returns to the
main flowchart.

For example, as shown 1n FIG. 18, if the received ditter-
ence data 1s update information that updates a section within
10 square kilometers centered on a destination and more than
80 kilometers away from the preset home location (NO at
S25), the CPU 41 displays an overall map 79 of Japan on the
liquid crystal display 235. At the same time, the CPU 41
displays “Map information has been updated™ at the lower
end of the liquid crystal display 25 to report that the map
information for a section outward 80 square kilometers cen-
tered on the preset home location has been updated. Note that
“Map information has been updated” may be orally reported
via the speaker 26.

Thus, the user can find out that map 1information stored in
the navigation map information 38 has been updated.

Note that an “administrative area” denotes, for example,
Japan, Tokyo metropolis, a prefecture, city, or the like 1n
Japan, and denotes a country, commonwealth, state, or the
like outside of Japan. Furthermore, the map whose range 1s
based on administrative areas 1s not particularly limited to a
map of Japan that represents the country of Japan, and
instead, maps such as the following may be displayed: a map
of the Tokyo metropolis, a prefecture, government-desig-
nated city, or the like, a map of the six Tohoku prefectures
representing the Tohoku region, a map of the three Tokai
prefectures made up of Aichi, Mie, and Gifu, a map of
Shikoku made up of the four prefectures of Kagawa, Ehime,
Kochi, and Tokushima, and a map of the seven prefectures of
Kyushu. In the case of maps outside of Japan, the maps are not
particularly limited to maps of foreign countries such as the
United States, and instead, maps of states such as Hawaii or
New York may be displayed. Moreover, the maps are not
particularly limited to a map of one country, and a plurality of
countries such as the three Baltic states may be displayed.

As explained 1n detail above, 1n the map information dis-
tribution system 1 according to the present example, the CPU
11 of the map information distribution center 3 may receive a
navigation ID identifying the navigation device 2, as well as
the coordinate data and the home flag. If the home flag 1s ON,
then the CPU 11 extracts the difference data for a first region
centered on the coordinate data of the preset home location;
and 11 the home tlag 1s OFF, then the CPU 11 extracts the
difference data for a second region centered on the coordinate
data of the destination (8111 to S112). In addition, the CPU
11 extracts nofification information that communicates
respective updated content pertaining to roads and objects for
cach section of difference data 1n the first region or the second
region from the updated content database 18, 1n order to
create the road noftification information table 61 and the
object notification information table 62 (S113). Then, the
CPU 11 scores the respective notification mformation per-
taining to the roads in the road notification information table
61 and the respective notification information pertaining to
objects 1n the object notification information table 62, based
on the distance priority table 51, the road rank priority table
52, the updated content priority table 53, and the notification
importance table 54 stored 1n the priority database 19 (S114).
The CPU 11 squares and adds together the respective score
numbers assigned to the respective notification information
pertaining to roads in the road notification information table
61 and the respective notification information pertaining to
objects in the object notification information table 62.
Accordingly, total score numbers are calculated so as to deter-
mine the order of priority of the respective notification infor-
mation pertaining to roads and points of interest and create the
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prioritized notification information table 63 (S115). Next, the
CPU 11 sends the extracted difference data for the first region
or the second region, as well as the prioritized notification
information table 63, to the navigation device 2 1dentified by
the navigation ID (S116).

Thus, regarding the respective specific display content of
the prioritized notification information table 63 sent to the
navigation device 2 from the map information distribution
center 3, specific display content pertaining to the road rank,
road changed content, and object content 1s selected based on
the distance priority table 51, the road rank priority table 52,
the updated content priority table 53, and the notification
importance table 54. The respective score numbers assigned
to the selected specific display content are squared and added
together to calculate total score numbers. Based on the total
score numbers, the order of priority of the respective specific
display content 1s then determined. Therefore, i1t 1s possible to
select specific display content of updated content that has a
high user utility value, and send the specific display content to
the navigation device 2 from the map information distribution
center 3. Furthermore, the CPU 41 of the navigation device 2
reports the specific display content whose order of priority 1s
first among the respective specific display content of the
prioritized notification information table 63, thereby enabling,
the effective communication of updated content with the
highest user utility value.

Regarding the respective specific display content pertain-
ing to roads 1n the prioritized notification information table
63, the respective score numbers pertaining to the distance
from the center position of the targeted area, road rank, and
road updated content, which are based on the distance priority
table 51, the road rank priority table 52, and the updated
content priority table 33, are squared and added together to
calculate total score numbers. Based on the total score num-
bers, the order of priority of the respective specific display
content pertaining to roads 1s then determined. Therefore,
based on the respective specific display content 1n the priori-
tized notification information table 63, the navigation device
2 can give priority to mforming the user of newly opened
sections or the like pertaining to the highly restricted road
category made up ol national expressways, metropolitan
expressways, motorways, ordinary toll roads, and one- and
two-digit national roads that are near the center of the targeted
area. Updated content with a high user utility value that con-
siders the region where the user lives can thus be selected and
cifectively communicated.

Regarding the respective specific display content pertain-
ing to objects in the prioritized notification information table
63, the respective score numbers pertaining to the distance
from the center position of the targeted area and the notifica-
tion 1mportance, which are based on the distance priority
table 51 and the notification importance table 54, are squared
and added together to calculate total score numbers. Based on
the total score numbers, the order of priority of the respective
specific display content pertaining to objects 1s then deter-
mined. Therefore, based on the respective specific display
content in the prioritized notification information table 63, the
navigation device 2 can give priority to informing the user of
objects with a high notification importance, such as newly
opened large commercial facilities or the like, that are near the
center of the targeted area. Updated content with a high user
utility value that considers the region where the user lives can
thus be selected and effectively communicated.

In addition, 1f the 1gnition switch has been turned ON and
the engine has started, then the CPU 41 of the navigation
device 2 sends the navigation ID 1dentifying the navigation
device 2, 1n addition to the coordinate data for the preset home
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location and the home flag set to ON, to the map information
distribution center 3 (S11). Therefore, when the engine has
been started, the CPU 41 of the navigation device 2 can give
priority to informing the user of newly opened sections or the
like pertaiming to the highly restricted road category made up
ol national expressways, metropolitan expressways, motor-
ways, ordinary toll roads, and one- and two-digit national
roads, as well as objects with a high notification importance
such as newly opened large commercial facilities or the like,
near the preset home location. Updated content with a high
user utility value that considers the region where the user lives
can thus be selected and effectively communicated.

Furthermore, 1f a destination has been set, then the CPU 41
of the navigation device 2 sends the navigation ID 1dentifying
the navigation device 2, i addition to the coordinate data for
the destination and the home flag set to OFF, to the map
information distribution center 3 (S11). Therefore, when a
destination has been set, the CPU 41 of the navigation device
2 can give priority to mforming the user of newly opened
sections or the like pertaining to the highly restricted road
category made up of national expressways, metropolitan
expressways, motorways, ordinary toll roads, and one- and
two-digit national roads, as well as objects with a high noti-
fication importance such as newly opened large commercial
tacilities or the like, near the destination. Updated content
with a high user utility value that considers the user’s use
situation can thus be selected and effectively communicated.

In the map information distribution system 1 according to
the present embodiment, 1f “Road” or “Toll” 1s stored in
“Category” of the prioritized notification information table
63 received along with the difference data, then the CPU 41 of
the navigation device 2 displays on the liquid crystal display
25 a map that contains all of the updated section of the
navigation map information 38 which 1s applicable to the
specific display content whose order of priority 1s first. On the
other hand, 11 only “Object” 1s stored in “Category” of the
prioritized notification information table 63 received along
with the difference data, then the CPU 41 displays on the
liquad crystal display 25 a map that contains all of the object
applicable to the specific display content whose order of
priority 1s first. The CPU 41 displays the specific display
content whose order of priority 1s first on the liquid crystal
display 25 to notily the user of updated content with a high
utility value (from YES at S21 to S24). Meanwhile, 1f the CPU
41 recerves only the difference data for the update informa-
tion that updates a section within 80 square kilometers cen-
tered on the preset home location and does not recerve the
prioritized notification information table 63, then the CPU 41
displays a map surrounding the present home location on the
liquad crystal display 25 and also displays a notification indi-
cating that the map information surrounding the preset home
location has been updated on the liquid crystal display 25. On
the other hand, 1f the CPU 41 recerves only the difference data
for the update information that updates a section within 10
square kilometers centered on a destination and more than 80
kilometers away trom the preset home location, and does not
receive the prioritized notification information table 63, then
the CPU 41 displays an overall map of Japan on the hiquid
crystal display 25 and also displays a notification indicating
that the navigation map information 38 has been updated on
the liquid crystal display 25 (from NO at S21 to S27).

Thus, 11 the CPU 41 of the navigation device 2 recerves the
prioritized notification information table 63, 1.¢., 1if the CPU
41 recerves notification mnformation such as a newly con-
structed road or road extension pertaining to roads whose
rank 1s at least a metropolitan expressway, imter-city express-
way, toll road, one-, two-, or three-digit national road, or
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prefectural road or recetves notification information pertain-
ing to objects whose notification importance 1s assigned a
score of “1”to “3” such as a large commercial facility, service
area, or movie theater, then the CPU 41 performs the follow-
ing. Namely, the CPU 41 displays a map that contains all of
the road updated section or all of the object on the liquid
crystal display 25, displays the specific display content on the
liquad crystal display 25, and reports 1n detail the updated
portion pertaining to the road or object. Accordingly, 1t 1s
possible to report to the user 1in detaill with regard to the
updated portion of the road or object with a high utility value.
Furthermore, the user can easily confirm the updated section
pertaining to roads such as a newly constructed road, as well
as the updated content pertaining to objects such as a newly
open service area.

In addition, the CPU 41 may receive only the difference
data for the update information that updates a section within
80 square kilometers centered on the preset home location,
1.€., the CPU 41 may receive the update information for a road
width expansion, local road, or the like within 80 square
kilometers centered on the home location. In such case, the
CPU 41 displays a map surrounding the preset home location
on the liquid crystal display 25, and displays a notification
indicating that the map information surrounding the preset
home location has been updated. Therefore, 1t 1s possible to
change the reporting method depending on the updated con-
tent of the map information. In addition, a map surrounding
the preset home location 1s displayed on the liquid crystal
display 25 for the user, whereby the user can easily become
aware of an update to map information for a road width
expansion, local road, or the like within 80 square kilometers
centered on the home location.

Also, the CPU 41 may recerve only the difference data for
the update information that updates a section within 10 square
kilometers centered on a destination more than 80 kilometers
away from the preset home location, 1.e., the CPU 41 may
receive the update information for a road width expansion,
local road, or the like within 10 square kilometers centered on
a destination more than 80 kilometers away from the preset
home location. In such case, the CPU 41 displays an overall
map ol Japan on the liquid crystal display 25, and displays a
notification indicating that the navigation map information 38
has been updated on the liquid crystal display 25. Therefore,
it 1s possible to change the reporting method depending on the
updated content of the map information. In addition, an over-
all map of Japan 1s displayed on the liquid crystal display 25
for the user, whereby the user can easily become aware of an
update to map mformation for a road width expansion, local
road, or the like within 10 square kilometers centered on a
destination that 1s more than 80 kilometers away from the
home location.

It should be noted that the present invention 1s not particu-
larly limited to the above example, and various improvements
and modifications exist that remain within the scope of the
present invention.

For example, at step 116, the CPU 11 of the map informa-
tion distribution center 3 may send only specific display con-
tent whose order of priority 1s first 1n the prioritized notifica-
tion information table 63, 1n addition to the difference data.
Thus, the navigation device 2 can inform the user of updated
content with the highest utility value among the recerved
difference data. This also reduces the data volume communi-
cated between the map information distribution center 3 and
the navigation device 2, and thus enables a shortened com-
munications period.

In addition, at step 22, all of the respective specific display
content 1n the prioritized notification immformation table 63
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may be displayed in the order of priority on the liqud crystal
display 25. An updated portion of the map information cor-
responding to the specific display content selected by the user
may then be displayed 1n a distinguishable manner on the
liquid crystal display 25. Thus, the user can confirm all the
specific display content for the updated portion of the navi-
gation map information 38 that was updated by the recerved
difference data, and can easily confirm the desired updated
portion.

Further, the CPU 11 of the map information distribution
center 3 may create the prioritized notification information
table 63 based on the road notification information table 61
and the object notification information table 62 where respec-
tive scores are stored, and subsequently send the difference
data and the prioritized notification information table 63 to
the navigation device 2. However, the CPU 11 may instead
send the difference data, and the road notification information
table 61 and the object notification information table 62
where the respective scores are stored, to the navigation
device 2.

For example, as shown in FIG. 19, first, the CPU 41 of the
navigation device 2 executes at S211 the processing at S11
above.

Meanwhile, as shown in FIG. 19, the CPU 11 of the map
information distribution center 3 executes at S411 to S414 the
processing at S111 to S114 above.

Then at S415, the CPU 11 reads out the difference data for
the targeted area extracted at S412 from the RAM 12, and
sends the difference data to the navigation device 2. At the
same time, from the RAM 12 the CPU 11 reads out the road
notification information table 61 (see FIG. 10) that stores the
road rank scores, the updated content scores, and the distance
scores, and reads out the object notification information table
62 (see FIG. 11) that stores the notification importance and
the distance scores, which were created at S414. The CPU 11
then sends the tables to the navigation device 2 that corre-
sponds to the navigation ID. Thereafter, the CPU 11 changes
the current versions of the respective sections 1n the targeted
area of the navigation device 2 that are stored in the naviga-
tion update history database 15 to the newest versions, and
subsequently ends the processing.

Meanwhile, as shown 1n FIG. 19, at S212 the CPU 41 of the
navigation device 2 may receive the difference data for the
targeted area (which measures 80 square kilometers centered
on the preset home location or 10 square kilometers centered
on the destination), the road notification information table 61,
which stores the road rank scores, the updated content scores
and distance scores, and the object notification imnformation
table 62, which stores the notification importance and the
distance scores, from the map information distribution center
3 via the communications unit 27. In such case, the CPU 41
stores the difference data, the road notification information
table 61, and the object notification information table 62 in
the RAM 42.

Next at S213, the CPU 41 executes the processing at S13
above.

At S214, the CPU 41 executes the processing at S115
above. Specifically, the CPU 41 reads out the respective score
numbers for the road rank scores, the updated content scores,
and the distance scores of the respective notification informa-

tion pertaining to roads, which are stored in the road notifi-
cation information table 61. The respective score numbers are
squared and added together to calculate total score numbers,

which are stored in the RAM 42.
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The CPU 41 then extracts notification information whose
specific display content relates to the new construction or
extension of roads from the road notification information
table 61, and sorts the total score numbers 1n a descending
order of priority so that the notification information with the
smallest total score number comes first. Thereafter, in the
prioritized notification information table 63 (see FIG. 14)
stored 1n the RAM 42, “Road” 1s stored 1n “Category”; the
sorted order 1s stored 1n “Order of Priority”; and the specific

display content of the respective notification mnformation 1s
stored 1n the sorted order.

Next, the CPU 41 extracts notification information whose
specific display content relates to tolls from the road notifi-
cation information table 61, and sorts the total score numbers
in a descending order of priority so that the notification infor-
mation with the smallest total score number comes first.
Thereaftter, 1n the prioritized notification information table 63
(see F1G. 14), “Toll” 1s stored 1n “Category” after the “Road”
notification information; the sorted order, which continues
the order of the “Road” notification information, 1s stored in
“Order of Priority”; and the specific display content of the
respective notification information 1s stored in the sorted
order.

Next, the CPU 41 reads out the respective score numbers
for the notification importance and the distance scores of the
respective notification information pertaining to objects,
which are stored in the object notification information table
62. The respective score numbers are squared and added

together to calculate total score numbers, which are stored in
the RAM 42.

The CPU 41 then sorts the total score numbers of the
respective notification information of the object notification
information table 62 in a descending order of priority so that
the notification information with the smallest total score num-
ber comes first. Thereaiter, 1n the prioritized notification
information table 63 (see FIG. 14), “Object” 1s stored in
“Category” after the “Toll” notification information; the
sorted order, which continues the order of the “Toll” notifi-
cation information, 1s stored in “Order of Priority”; and the
specific display content of the respective notification infor-
mation 1s stored in the sorted order.

Accordingly, the CPU 41 of the navigation device 2 at S214
creates the prioritized notification information table 63 that
was created at S115 above, and stores the prioritized notifi-

cation information table 63 in the RAM 42.

Next at 5215, the CPU 41 executes the sub processing (see
FIG. 19) for updated content notification processing that was
executed at S14 above, and then ends the processing.

Thus, regarding the respective specific display content of
the road notification information table 61 and the object noti-
fication information table 62 sent to the navigation device 2
from the map information distribution center 3, specific dis-
play content pertaining to the road rank, road changed con-
tent, and object content 1s selected based on the distance
priority table 351, the road rank priority table 52, the updated
content priority table 53,

The invention claimed 1s:
1. A map imnformation distribution system comprising:

a navigation device that updates map information based on
received update information; and

a map information distribution center that distributes the
update information to the navigation device;
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the navigation device comprising:
a first controller specifically configured to:
send update request information for requesting the
update 1information of the map information to the
map mformation distribution center;
detect a host vehicle state:
set a destination; and
store a preset update point 1n a memory; and
send update request information that requests the
update mformation for the map information of a
first region, which 1s centered on the update point,
to the map information distribution center if the
host vehicle state 1s engine start-up, and send
update request information that requests the update
information for the map information of a second
region, which 1s centered on the destination, to the
map information distribution center 1f the host
vehicle state 1s setting of the destination; and
the map information distribution center comprising:
a second controller specifically configured to:
recetve the update request information;
obtain the update information corresponding to the
received update request information;
obtain updated content corresponding to the obtained
update information;
assign a score to the updated content based on factor
information corresponding to the obtained updated
content;
assign an order of priority to the respective updated
content based on the scores assigned to the respec-
tive updated content; and
distribute the update information and the prioritized
updated content to the navigation device;
wherein the first controller 1s specifically configured to
update the map information based on the recerved
update mnformation, and notity a user of the navigation
device of the recerved updated content based on the
order of priority assigned to the updated content.
2. The map information distribution system according to
claim 1, wherein:
the second controller 1s specifically configured to send the
update information and the prioritized updated content
to the navigation device based on the order of priority.
3. The map information distribution system according to
claim 1, wherein 11 the updated content pertains to aroad, then
the factor information includes a road rank classification,
road changed content, and a distance from a predetermined
point.
4. The map mformation distribution system according to
claim 1, wherein 11 the updated content pertains to an object,
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then the factor information includes a level of importance for
notifying a user of the navigation device of the object and a
distance from a predetermined point.

5. A map information distribution method wherein a map
information distribution center distributes, to a navigation
device that updates map nformation based on recerved
update information, the update information, the method com-
prising:

sending update request information for requesting the

update mformation of the map mformation to the map

information distribution center from the navigation

device by:

detecting a host vehicle state;

setting a destination;

storing a preset update point 1n a memory in the naviga-
tion device;

sending update request information that requests the
update information for the map information of a first
region, which 1s centered on the update point, to the
map information distribution center 1in response to an
indication that the host vehicle state 1s engine start-up;
and

sending update request information that requests the
update information for the map information of a sec-
ond region, which 1s centered on the destination, to the
map information distribution center 1n response to an
indication that the host vehicle state 1s setting of the
destination;

recerving the update request information sent by the navi-

gation device;

obtaining the update information corresponding to the

update request information;

obtaining updated content corresponding to the update

information;
assigning a score to the updated content based on factor
information corresponding to the updated content;

assigning an order of priority to the respective updated
content based on the scores assigned to the respective
updated content;

distributing the update information and the prioritized

updated content from the information distribution center
to the navigation device;

recerving the update information and the prioritized

updated content;

updating the map information based on the update infor-

mation; and

notitying a user of the navigation device of the recerved

updated content based on the order of priority assigned
to the updated content.
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